Acromegaly
Measurements were uniformly scattered about the control means. Three women under 50 had high values and 2 men over 40 rather low values. No patient had a pathological fracture anywhere in the skeleton. In particular, no patient had a fractured vertebral body.
Ossification anterior to vertebral bodies and intervertebral discs was common in the thoracic spine. Somewhat similar, although generally less florid, changes can be seen in patients with diabetes mellitus (Bywaters et al. 1967) and in patients without either acromegaly or diabetes mellitus over the age of 40.
The acromegalic lumbar spine is often within normal limits. The most characteristic abnormality is an increased concavity of the posterior surfaces of the vertebral bodies (Steinbach et al. 1959 , Lang & Bessler 1961 . This appearance is not seen in diabetes mellitus.
Periosteal new bone is common in the acromegalic skeleton. The counterpart of this, increased cortical bone resorption, is seen in the over-tubulation of peripheral bones (Curschmann 1905 , Kellgren et al. 1952 , Steinbach et al. 1959 , Lang & Bessler 1961 and the increased posterior concavity of the lumbar vertebra. Acromegaly is unusual in endocrine diseases with a high bone turn-over (Haymovitz & Horwith 1964) in that cortical bone seems to be principally affected. A few acromegalic patients have an unusual sparse trabecular pattern in the pelvis and peripheral bones. The common textbook statement that acromegaly is a cause of osteoporosis needs considerable qualification.
Cushing's Syndrome Fewer than one-third of the patients with Cushing's syndrome had low ulnar mineral contents. In patients with low ulnar measurements the disease was pituitary-dependent or iatrogenic. Several patients with normal ulnar mineral contents had fractured ribs and/or vertebral bodies. This contrasts with the thyrotoxic patients in whom the vertebral fractures were accompanied by reduced ulnar mineral contents. Cortical bone may be a relatively insensitive indicator of bone disease in Cushing's syndrome. Osteoporosis may therefore be manifest in the spine and pelvis where the proportion of trabecular bone is high, before it is recognized in the peripheral long bones, in which the proportion of cortical bone is high. On the other hand, the fractures in Cushing's syndrome may not be well correlated with the mineral content of the bones (Strickland 1954) . This possibility fits with the hypothesis of McFarland & Frost (1961) that the 'aseptic 1 131 25 necrosis' of femoral heads in Cushing's syndrome is analogous to 'fatigue' fractures in metals, and depends on a low bone-remodelling rate.
Follow-up measurements of the average mineral concentration in the distal 6 cm of the left ulna of 2 children aged 11 with pituitarydependent Cushing's syndrome were carried out after successful pituitary implantation. In periods of five and six years after implant one child more than doubled his ulnar mineral content, and the other nearly doubled hers.
Thyrotoxicosis
All patients had moderately severe or severe thyrotoxicosis. The group as a whole showed a significant loss of bone mineral in the ulna, although there was still an overlap with the lower half of the normal range. Patients with vertebral fractures had extremely low ulnar mineral contents; this is in contrast with the patients with Cushing's syndrome.
In older women, the part played by thyrotoxicosis in the development of an osteoporotic skeleton is always uncertain because of the frequency of osteoporosis in post-menopausal women. One male of 45 provided a convincing illustration of the relationship between thyrotoxicosis and osteoporosis. At the time of presentation he had severe osteoporosis affecting the whole skeleton. He had several vertebral fractures and a low ulnar mineral content. After nearly two years' treatment with antithyroid drugs he showed an increase of approximately 20 % of his ulnar mineral content. This is a slower rate of improvement than that seen in the children with Cushing's syndrome. Recovery from an endocrine-produced osteoporosis probably depends on the bone-forming capacity of the patient. This seems to be related to age (Fraser 1962 In hyperthyroidism, bone activity ('5Ca or Sr kinetic measurements) is increased, while osteoporosis is a common feature and is associated with an enhanced osteoclastic resorption.
In hypothyroidism, bone changes seem to be the reverse: kinetic measurements show that bone activity is decreased and dense bone is observed; these are associated with reduced bone resorption.
Six case studies are reported in this paper; all are women between 47 and 55 years old whose thyroid dysfunction has been shown by measurement of 131I uptake by the thyroid gland, the percentage of iodine bound to plasma protein and the muscle reflexogram. Cases 1, 2 and 3 are hyperthyroid (T+) and Cases 4, 5 and 6 hypothyroid (T-). Radiologically, two of the T+ cases show osteoporosis; two of the Tcases show an increase of the bone opacity with dense and thick cortices. (Table 1 , columns 1 to 8): Total serum calcium, phosphate and citric acid are normal in the T+ and T-. Alkaline phosphatase is slightly raised in T+ and low in T-. Urine calcium is high in T+, normal in T-. Hydroxyprolinuria is strikingly increased in T+ and decreased in T -. Using the Howard calcium 
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